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EDITORIAL 


THE NEW PHARMACOPGIA 
“Book of the Decade in Medicine” 

“The value of a Pharmacopeia depends upon the fidelity with 
which it conforms to the best state of medical knowledge of the day. 
Its usefulness depends upon the sanction it receives from the medical 
community and the public; and the extent to which it governs the 
language and practice of those for whose use it is intended.” 


UCH were the words of Dr. Lyman Spalding, penned in 1818, 

and forming part of the preface to the first pharmacopceia of 
the United States of America. And they ring as soundly and as 
truly today as they did the day of their first writing. For the new 
United States Pharmacopoeia (Pharmacopoeia of the United States, 
Eleventh Decennial Revision) that classic book of medicinal stand- 
ards, made its ten-year debut on Monday, December 16, 1935.* 
This will be its twelfth decennial appearance since its inception in 
1821. 

Revised by fifty experts, pharmacists, pharmacologists and 
physicians, with the assistance of a host of other scientists, this work 
is the appointed law of the land in the matter of making medicines. 
Its every word is chiseled in place. and its every statement, concise, 
correct and commanding. 

Because of it—and for safety’s sake—the toxic bichloride tablet 
now available in two sizes, must never be white and always angled 
like an antique coffin. 

Because of it, tincture of digitalis (fox-glove to the garden 
lover), that far-famed heart supporter, tried and tested on a croak- 


*June 1, 1936, has been set as the date when the standards of the new U. S. 
P. shall supersede those of the old. 
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ing frog, will be in Baltimore identical in strength with the fluid 
tinctured in Tennessee. 

Because of it, ergot, that marvelous but much maligned 
medicament of the painful birth bed, is now more than ever guarded 
against guile and greed and against the strange decay to which it is 
so inherently disposed. Still barnyard standardized, its circulating 
kick is measured on the rooster’s comb—except that this new medical 
Bible insists upon a standard better than the old. 

Because of it, cod liver oil will be valued by its vitamins and 
not by its malodorous smell. 

Because of this authoritatively, exquisitely accurate book there 
is available a new national antiseptic, a mild tincture of iodine, kinder 
to skin and more tender to tissue, yet nearly five times as strong in 
microbe murder as carbolic acid itself. 

And because of this unusual book, medicine will be made safe 
for democracy for another decennium to come, and in addition, by 
a brand new policy called the “Ad Interim” revisions, new and ap- 
proved medicines will be made available as they appear during the 
decennium, so that there will be no ten-year wait hereafter. 

Not every drug, of course, achieves to the dignity of inclusion 
in the “Who’s Who” or “What’s What” in ethical remedies, for 
inclusion is only for the approved and pure. The scope of the book, 
the drugs elect are determined by a council of doctors, but the testy, 
testing text.is compiled by pharmacists and chemists chosen the 
country over from private and official sources. 

The authority of the book, however, is its designation by law as 
the instrument wherewith the Food and Drugs Act enforces its 
medicinal standards. 

In 1818, when Dr. Lyman Spalding, of Boston, contemplated 
the issuance of the first Pharmacopeeia, he wrote in its preface “The 
value of a Pharmacopceia depends upon the fidelity with which it 
conforms to the best state of medical knowledge of the day.” 

“Time marches on”—and the new Pharmacopeeia, vastly changed 
from the first, is everything. that Dr. Spalding might have asked of it. 
And most remarkable of all—this work—aptly acknowledged the 
“Peer of the World’s Pharmacopeeias,” is truly a “labor of love.” 

“Gentlemen willing to act and men distinguished for their ability 
and learning”—so Dr. Spalding described those altruistic men whose 
valiant efforts framed that first of our Pharmacopceias. 
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No higher or truer compliment than this could be paid to the 
group of scientists that consummated this tremendous task of revision 
recently released—an achievement that signalizes, once again, the 
fact that true science is as unselfish and as sincere in purpose and 
service as ever it was. 

Our compliments go to the chairman of the Revision Committee 
and to all who shared in this truly remarkable work. 


Ivor GRIFFITH. 


Micro-determination of Iodine in Common Salt. F. W. Cheng 
and H. Wang, J. Chinese Chem. Soc. 3, 238-245 (1935) through 
Brit. Chem. Abstr. B 54, 990 (1935). Any iodate ion is converted 
to iodide in a saturated solution of 20-50 gm. of NaCl by NaHSQOs3. 
By a succession of extractions with 95 per cent. alcohol of each 
evaporated alcoholic extract made alkaline with 20 per cent. KgCO3 
the iodide is finally concentrated in a very small bulk which is gently 
incinerated, re-extracted and again incinerated. 

The iodide is oxidized by sulfuric acid and bromine and the 
iodine then liberated by the addition of salicylic acid and potassium 
iodide and determined colorimetrically with starch. 

More than go per cent. of 1-5 x 10-° gm. of iodide added may 
be recovered. 0.5-2 per cent. of NaBr in the NaCl does not interfere. 
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ORIGINAL ARTICLES 


A CONTRIBUTION TO THE PHARMACOLOGY OF 
MYRRH, KRAMERIA AND ERIODICTYON 


By David I. Macht and Hilah F. Bryan 
Introduction 


YRRH, Krameria or Rhatany, and Eriodictyon are three drugs 
recognized by the United States Pharmacopceia and the differ- 
ent dispensatories, which ascribe to them divers therapeutic virtues 
but adduce little or no experimental pharmacological data concerning 
any of them. The therapeutic indications given by the various dis- 
pensatories are of a purely empirical character. Thus, for instance, 
the United States Dispensatory states that myrrh is a stimulating 
drug, used for the excitement of peristalsis in the alimentary tract, 
as an ingredient of certain cathartic pills, as a remedy in the treatment 
of chronic bronchitis and amenorrhea, and as a mouth wash employed 
specifically for the hardening of the gums. Again, Krameria or 
Rhatany is mentioned in the same dispensatory as an active astringent 
which may be used advantageously in chronic diarrhea, as an appli- 
cation to spongy gums, and as a local remedy for fissure of the anus 
and other pathological conditions. Eriodictyon, or Yerba Santa, is 
particularly recommended for its peculiar effect on the mucous mem- 
branes of the mouth and tongue. This drug is said to decrease or 
paralyze the sensation of bitter taste and on that account is used for 
disguising the flavor of quinine and other nasty medicines. 

The writers became interested in investigating two properties of 
these drugs, which are common to all of them, and carried out ex- 
periments on animals in order to elucidate the mechanism of their 
pharmacological action. The first investigation was made to deter- 
mine the effect of myrrh, Krameria and Eriodictyon on the mucous 
membranes, especially of the mouth, pharynx and tongue; the second 
investigation was undertaken to ascertain the effect of these drugs 
on surviving isolated segments of the intestines of higher animals, 
particularly those of the cat and rabbit. 
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Influence on the Mucous Membranes of the Mouth and 
Pharynx 


Method of Study: Tincture of myrrh has been used extensively 
"as an active astringent for the mucous membranes of mouth and 
throat. Its mechanism of action in this connection is not clear. The 
chemical composition of myrrh, as given in various textbooks, is as 
follows : gum, 30 to 40 per cent.; resin (myrrhin), 25 to 45 per cent. ; 
volatile oil (myrrhol), 3 to 8 per cent., and a number of organic 
acids and salts. Krameria or Rhatany includes among its constituents : 
tannic acid, 8 to 9 per cent.; krameric or rhatanic acid; gum, starch 
and lignin. Eriodictyon, as described in the dispensatories, contains 
tannic acid and bitter resin, volatile oils and a number of unidentified 
phenols. The writers wished to compare the action of these three 
astringents with that of an aqueous solution of tannic acid and of 
glycerite of tannin on the mucous membranes of the mouth and 
throat. These astringents are usually applied topically for two pur- 
poses; namely, to decrease the hyperemia and also to prevent the 
absorption of toxic matter through the mucous membranes by con- 
striction of the congested blood vessels. The writers accordingly 
devised a new method of approach which threw light upon the absorp- 
tion of poisons from the mouth and pharynx after they had been 
treated with any one of the three vegetable drugs. 

Nicotine, one of our most poisonous and penetrating alkaloids, 
was employed in these experiments. Of no therapeutic value what- 
ever, nicotine is a volatile liquid alkaloid which is extremely interest- 
ing to the experimental pharmacologist or toxicologist. From the 
toxicological standpoint, one of the most remarkable properties of 
nicotine is its power to penetrate through the mucous membranes and 
even the intact skin. A single drop of pure nicotine. placed on the 
mucous membrane of the mouth, pharynx, conjunctiva or other 
mucosa of the body of a dog, cat or rabbit, is usually so rapidly 
absorbed as to produce death within three minutes of its application. 
This penetrative power of nicotine, as well as its rapidly lethal effect, 
can be demonstrated in experiments on cats by records or tracings 
of the blood pressure and respiration before and after application of 
minute quantities of the alkaloid to one of the mucous membranes 
of the animal. Figure 1 is an illustration of such an effect, produced 
by application of 0.025 cc. of nicotine to the pharynx of a cat under 
ether anesthesia. The primary stimulation produced by the poison 
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Fig. 1—Blood Pressure and Respiration of Cat. Effect of nicotine applied to mucous 
membrane of the tongue. (The upper is the respiratory curve; the lower, the blood pres- 
sure curve; and the bottom line shows five-second intervals.) 
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is intimated by the momentary stimulation of the respiration and a 
rise in blood pressure, followed almost immediately by paralysis of 
the respiratory center and a fall of the blood pressure to the dead 
level, indicative of paralysis of the heart (Fig. 1). Advantage was 
taken of this action of nicotine on the mucous membranes in studying 
the effect of local applications of various pharmacological agents, 
antiseptics, astringents, epinephrine, ephedrine, etc. The present 
paper describes the effect of local application of myrrh, Krameria 
and Eriodictyon preparations on the absorption of minute quantities 
of pure nicotine. 


Studies on Tannic Acid: Experiments were performed for the 
most part on cats under ether anesthesia. Solutions of tannic acid, 
varying from 5 to 20 per cent. in concentration, were applied to the 
mucous membranes of the mouth, tongue or pharynx for periods 
ranging from ten to twenty minutes. Tracings were made of the 
carotid blood pressure and respiratory movements by a method de- 
scribed elsewhere.* After the tannic acid had thus been applied for 
a given period of time to the mucous membrane, a small drop of 
nicotine was placed on the same surface. Care was taken to keep 
the alkaloid dissolving in the saliva from running down into the 
esophagus or the trachea. Since the animals were tracheotomized and 
anesthetized with ether passing through a tracheal tube attached to 
an ether bottle, this could be prevented by packing the back of their 
throats with cotton. It was found that both tannic acid and glycerite 
of tannin effected a marked delay in the absorption of the nicotine 
from the mucous membranes, as indicated by the respiratory and 
blood pressure curves and the time required to produce death of the 
animals (Fig. 2). 


Studies on Myrrh: Tincture of myrrh was diluted with physio- 
logical saline to make the alcohol content no more than Io per cent. 
With pledgets of cotton this suspension was then applied to the 
mucous membranes and allowed to remain in piace for ten minutes 
or more, after which the nicotine was applied to the mucous mem- 
branes and its rate of absorption was studied in the manner described 
above. It was found that when tincture of myrrh was thus employed 
the absorption of nicotine subsequently applied at the same point 
was not delayed at all. The effect produced was a typical picture of 


*Macht: Jour. Amer. Pharmaceut. Assoc., 1930, XIX, 7. 
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nicotine poisoning, exactly like that obtained in case of normal 
mucous membranes. Death was produced in two or three minutes 


(Fig. 3). 


Fig. 2—Blood Pressure and Respiration of Cat. Effect of nicotine applied after treat- 
ment of mucous membrane of tongue with tannic acid. (The upper is the respiratory 
ee the lower, the blood pressure curve; and the bottom line shows five-second inter- 
vals.) 


Experiments with Krameria: Tincture of Krameria was em- 
ployed in much the same way as tincture of myrrh. It was found 
that neither the pure tincture nor the tincture diluted with saline to 
reduce the concentration of the alcohol inkibited the absorption of 
nicotine from the mucous membranes of the tongue or pharynx 
(Fig. 4). 

Experiments, with Eriodictyon: The subjoined figure illustrates 
the results of such experiments with Eriodictyon (Fig. 5). The 
fluid extract was applied in pure form or in dilution to the mucous 
membranes of the tongue or pharynx of cats for ten minutes or more, 
and then the absorption of nicotine was investigated. It was found 
that Eriodictyon also had little or no effect on the rapidity of absorp- 
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tion of the alkaloid, and the toxicological action was the same as 
that exhibited when nicotine was applied to normal mucous mem- 
Lranes. 

It appears from the experiments described above that the three 
astringent vegetable drugs, myrrh, Krameria.and Eriodictyon, act 
quite differently from tannic acid. While tannic acid markedly in- 
terfered with the absorption of nicotine from the mucous membranes 
of the mouth, the three vegetable drugs produced no such effect. 
Whether the tannic acid forms a less soluble or insoluble compound 
with the alkaloid in such experiments could not be definitely estab- 


Fig. 3—Blood Pressure and 
Respiration of Cat. Effect 
of nicotine after application 
of tincture of myrrh. (The 
upper is the _ respiratory 
curve; the lower, the blood 
pressure curve; and the bot- 
tom line marks five-second 
intervals.) 
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lished but it was quite evident that the tannic acid contained in the 


vegetable astringents did not act in the same way as the pure solution 
of tannic acid. 


Experiments on Isolated Intestines 


Experiments were made by registering the normal rhythmic con- 
.  tractions of isolated intestinal segments and loops from rabbits and 


Fig. 4—Blood Pressure and Respiration of Cat. Effect of nicotine after application of 
tincture of Krameria; or Rhatany. (The upper is the respiratory curve; the lower, the 
blood pressure curve; and the bottom line marks. five-second intervals.) 
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cats, especially the latter, on a slowly moving kymographion. The 
action of the three astringent drugs, myrrh, Krameria and Erio- 
dictyon, was compared with that of solutions of tannic acid alone or 
glycerite of tannin in water. After a normal pattern of rhythmic 
contractions had been established and recorded for half an hour or 
more, minute quantities of one of the drugs was introduced into the 
Locke solution in which the intestinal preparation was suspended, 
and such doses were repeatedly administered until a definite pharma- 
cological effect was obtained. Experiments with tannic acid revealed 


Fig. 5—Blood Pressure and Res- 
piration of Cat. Effect of nicotine 
after application of Eriodictyon. 
(The upper is the respiratory curve; 
the lower, the blood pressure curve; 
and the bottom line shows five 
second intervals.) 
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that small quantities of this drug produced no paralysis of the in- 
testines (Fig. 6). The amplitude of the contractions was somewhat 
diminished and occasionally the frequency of the rhythmic contrac- 


Fig. 6—Small Intestine of Cat. 
Tannic acid produces slight inhibi- 
tion; tincture of myrrh produces 
primary stimulation followed by 
paralysis so that treatment with 
pilocarpine no longer elicits con- 
traction. 
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tions was also decreased. The viability of the intestinal muscle, how- 
ever, was little affected so that a subsequent treatment of the segment 
with a small dose of pilocarpine elicited a prompt contraction of the 
intestinal muscle. In case of the vegetable astringents, control ex- 
periments were first made with small quantities of ethyl alcohol. 
These were found to produce little effect and certainly no paralysis 
of the intestinal muscle. Experiments with dilute solutions of the 
vegetable astringents were found to act very differently from the 
solution of tannic acid. Tincture of myrrh produced a paralysis of 
the intestinal muscle, indicated by relaxation of its tonicity and in- 


Fig. 7—Smalli Intestine of Cat. Tinc- 
ture of myrrh paralyzes segment so that it 
gives a very slight response to subsequent 
dose of pilocarpine. 
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hibition of its contractions and little or no response to subsequent 
treatment with pilocarpine. Tincture of Rhatany exerted a similar 
effect. There were a relaxation and paralysis of the intestinal move- 
ments, and the muscle gave no response to subsequent treatment with 
pilocarpine. A similar effect was produced with a dilute tincture of 
Eriodictyon. The experiments on the intestinal muscle thus revealed 
a marked difference between the pharmacological action of tannic 
acid alone, on the one hand, and that of the vegetable astringents, 
on the other (Figs. 7, 8). The toxic and paralytic effect of myrrh, 
Krameria and Eriodictyon therefore could not be ascribed to their 
tannic acid component but must be attributed to the volatile oils or 
some other constituents of these vegetable drugs. 


Fig. 8—Small Intestine of Cat. 
Fluid extract of Eriodictyon para- 
lyzes segment so that subsequent 
dose of pilocarpine elicits no con- 
traction. 
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Summary 


The local effect of the three vegetable astringents, myrrh, 
- Krameria and Eriodictyon, was studied on the mucous membranes 
of the mouth, tongue and pharynx and compared with that of tannic 
acid alone. It was found that tannic acid markedly delayed the ab- 
sorption through the mucous membrane of the powerful alkaloid 
nicotine, subsequently applied, while the vegetable astringents did 
not. This was true of the mucous membranes of the pharynx, of 
the tongue and of the cheeks. Experiments on surviving intestinal 
segments in oxygenated Locke solution revealed that tannic acid 
alone produces a slight inhibition of the amplitude and the rate of 
rhythmic contractions without injuring the preparation. The three 
vegetable astringents, however, produced paralysis and death of the 
intestinal muscle, as indicated by its failure to respond to subsequent 
treatment with such powerful stimulants as pilocarpine, etc. We 
may therefore conclude that both in respect to their local effect on 
the mucous membranes of the mouth and in respect to their effect on 
the intestines, myrrh, Krameria and Eriodictyon act very differently 
from pure tannic acid solutions. This difference must be ascribed to 
the presence of volatile oils or some other constituent of the three 
vegetable astringents. 


Am. Jour. Pharm. 
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A REPORT ON FLUORIDES IN WINE 
By Frederick F. Johnson and Louis Fischer 


HIS report is prompted by the finding on the part of the authors 

of relatively large quantities of fluorides in certain western wines. 
This situation should not reflect on the wine industry as a whole, 
since only two sources of adulteration have been found so far. It 
appears that the addition of sodium fluoride and calcium fluoride is 
an important step in a foreign process which is being copied in some 
American wineries. It is described as a convenient method of 
clarifying and preserving wines; hence the process may be much 
more widespread than is now supposed. 

The method of adding fluorides is based on the fallacy that dur- 
ing clarification the fluorides will be carried down with the precipitate 
and be filtered out. Our analyses, which thus far include thirty-seven 
samples from two sources, show fluorine contents varying from 
0.02 to 0.20 grains of the element fluorine per pound of wine. The 
government tolerance for fluorine in foods is 0.01 grain per pound. 

In an acid wine, hydrofluoric acid is formed and remains as 
such as long as the wine is kept in wooden vats. After bottling, the 
soluble fluosilicic acid is rapidly formed and it is in this form that the 
fluorine is quantitatively determined. 

The ordinary volumetric determinations of fluorine, such as the 
titration with thorium nitrate or cerous nitrate are not practical in 
the presence of so much organic matter. The method used in this 
laboratory was a modification of the peroxidized titanium method (1), 
which was designed chiefly for the determination of fluorine in spray 
residues. Thirty-four gms. of wine is alkalinized with NaOH and 
evaporated over steam until the alcohol is removed. The residue is 
washed into a 250 cc. Claissen flask previously charged with a large 
number of glass beads and 15 gms. of ammonium persulphate. Fifteen 
ce. of concentrated HzSO, are added and an ordinary Willard and 
Winter distillation (2) is performed, collecting the distillate in 20 cc. 
of saturated potassium permanganate in a 200 cc. volumetric flask. 
If any sulphate distils over, the operation must be repeated. At this 
stage, an amount of dilute nitric acid must be added so that a 40 cc. 
aliquot, made to volume in a 50 cc. Nessler tube, using TiCle, H2Oo, 
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and Cu(NOs3)¢ for the color reaction, will have a pH of 1.50 = .02. 
Since there are different amounts of volatile organic matter present 
in different wines, there is a varying amount of reduction of the 
potassium permanganate with the formation of more or less of the 
alkaline products as the case may be. This requires that the exact 
amount of nitric acid must be determined for each individual wine, 
although some indication can be gained from the amount of pre- 
cipitate in the distillate. On account of this difficulty, it is preferable 
to evaporate and ash the samples in the presence of aluminum nitrate, 
providing that the temperature can be maintained below 600 degrees 
C. The distillation is then conducted as before. Results are about 
10 per cent. higher by the ashing method. 

A series of six standard tubes are used containing 0, I.0, 2.0, 
3.0, 4.0 and 5.0 milligrams of fluorine and of pH 1.50 + .o2. Above 
the 5.0 milligram tube, colors are not satisfactory for comparison so 
smaller amounts of samples must be taken if necessary. However, 
if a 34.0 gm. sample is used, milligrams per sample tube will be 
equivalent to grains per pound. 

It was found that the alcohol can be reclaimed from condemned 
wines by distilling with or without alkalinization. When the wine 
was kept out of the wooden vats and in free contact with glass for 
twenty-four hours before distillation, no fluorine was found in the 
distillate. This is due to the fact that the fluosilicic acid formed is 
non-volatile below 120 degrees C. 

Fabre and Brémond (3) have reported a method for stopping 
fermentation and preserving wines by the use of barium fluoride and 
sodium fluoride in amounts equivalent to three parts of fluorine per 
10,000,000. A qualitative test for fluorine,,depending on the etching 
of glass, is explained. The limit of sensitivity of this test is one part 
of fluorine in 100,000, which is spoken of as the maximum tolerance 
for fluorine in French wine. 

Although fluoride in minute doses is not considered to be a 
drastic poison, the cumulative effect is such that small amounts ab- 
sorbed over a long period of time do cause serious consequences. 
Fluoride is very slowly excreted, most of it being stored in the 
Haversian canals of the teeth and bones. Fluorine is probably the 
active agent in the physiological precipitation of calcium and its pro- 
longed presence in even small amounts causes abnormal bone growth 
and the cornmon mottling of teeth. Smith (4) (5) states that a 
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concentration of I.0 part of fluorine per million parts of drinking 
water has always been associated with mottled teeth. 

In view of the toxicity of fluorine and its prevalence in wines, 
the authors desired to bring this matter to the attention of those who 
can best affect the removal of this potential danger to public health. 

December, 1935. 

The State Chemist’s Laboratory, University of Washington, 
College of Pharmacy, Seattle. 
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DETAILED “ACID HYDROLYSIS METHOD FOR 
OPIUM ANALYSIS” 
By G. E. Mallory and Peter Valaer, Jr. 

Note. The writing of this method goes into considerable detail 
as to washing of solvents, etc., which makes the method appear long 
whereas it is really a short method for this work. In fact, it takes 
longer to write down many of the working details than it actually 
takes to perform them; time is between six (6) and seven (7) hours 
for analysis, outside of time for digestion. 


Purpose 
Very accurate method of analysis. 
Short method for the analysis. 
Hot solvent extractions for complete alkaloidal separations. 


Elimination of the human factor as much as possible from the ex- 
traction and of solvent shaking. 


Preliminary strong acid digestion to loosen morphine from fat, 
caoutchouc, and protein particles. 

Use of large volume of solvent solutions to reduce percentage of 
error, ease of manipulation, and for extraction of large quan- 
tities of morphine. 

Elimination of NaCl and all ammonium salts as completely as pos- 
sible from the method. 

Saturation of aqueous solutions with NagSOy, and alcohol and keep- 
ing the aqueous NagSQO, ethyl alcohol phase nearly saturated 
so that no alcohol is taken from the CHClg plus 12 per cent. 
ethyl alcohol solvent. 


Starting each extraction from a pre-acid solution to eliminate the 
formation of the very insoluble crystalline state of morphine. 


Use of five grams or more of opium and practical elimination of 
aliquots. 

This method may be applied to any opium, any part of the opium 
poppy plant, and opium refuse, and to most all pharmaceutical 
preparations containing traces of morphine or large quantities of 
morphine. 
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Samples containing alcohol or volatile medicaments should have them 
removed by boiling before acid digestion. 
Alkaline NagSO,4 Solution. 
Saturate a 4 per cent. NaOH aqueous solution with an- 
hydrous NapSOx4, C. P. quality, and then dilute with 
25 per cent. its volume with distilled water. 


Chloroform. 
Use C. P. quality. 
Solvent (wherever word “solvent” is used, use this). 
CHCl plus 12 per cent. ethyl alcohol by volume. 
Ammonia C. P. 
Stronger ammonia—28 per cent. 
Sulphuric Acid, C. P. 
Concentrated. 
Sodium Hydroxide, C. P. 
Best grade, Electrolytic Sticks, 99 per cent. NaOH. 


Alcohol. 
U. S. P. Grade. 


Apparatus 


Reflux Condenser. 
Glass, water cooled with 24-inch condenser tube made of 
large bulbs. 


Glass Distilling Connecting Bulb. 
Use Kjeldahl type or similar type for distilling off the 
CHCl; or solvent for reuse. 


Method 


Steps. 
(1) Digestion. 

Place 50 cc. distilled HzO in 100 cc. cylinder. Add 6 cc. con- 
centrated H2SO,4 and make up to 75 cc. with HzO. Place 10 cc. 
of this solution in a 500 cc. pyrex Ehrlenmeyer flask. Add 5 grams 
of opium, if powdered, add through a dry funnel and wash down 
with balance of this solution. Reflux with vigorous boiling with 
water cooled condenser for six (6) hours using thin asbestos mat to 
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prevent charring on sides and use a condenser which has a 24-inch 
condensing tube made of large bulbs. Use full gas flame from Bun- 
sen burner. Shake from time to time to wash down material into the 
acid solution. 


(2) Extraction of some by-alkaloids and impurities by CHClg from 
acid solution. 


While still warm, disconnect flask from condenser and transfer 
all the material to a Liter Pyrex Ehrlenmayer flask. Wash off cork 
stopper and wash out 500 cc. flask four (4) times with 10 cc. of an 
NaOH solution (5 cc. 1:1 NaOH solution diluted to 40 cc. with 
H2O) each time. Use rubber policeman if necessary and wash out 
with extra 10 cc. of water if necessary. Add 250 cc. of CHCls and 
reflux under same condenser, using a cork stopper, for one-half hour 
‘by vigorous boiling. When slightly cooled pour into a 500 to 600 cc. 
separatory funnel through a 4-inch to 5-inch glass funnel. Wash 
out flask with 15 cc. of CHClg and wash down funnel with this. 
Place the plain glass funnel in the Liter flask for future use. Allow 
solution in separatory to stand fifteen minutes. Draw off CHCl 
(small suspended particles also) into another separatory funnel down 
to the aqueous solution. This mark of separation can be told by 
holding funnel up to a light, leave the undissolved material at line of 
demarcation in the aqueous solution. Wash this CHClg with 15 cc. 
of H.O and allow to separate few minutes. Draw off the CHCls 
and add wash water to-the Liter flask just used. Distill off most all 
the CHClg and save for reuse and evaporate balance, if wanted for 
inspection, or may be discarded. Put the main aqueous solution into 
the Liter flask just used and wash out separatory funnel with two 
10 cc. portions of the alkaline salt solution and place with main solu- 
tion in Liter flask. 


(3) Acid Precipitation of Impurities. 


Heat this solution over flame for few minutes stirring mean- 
while in order to drive off CHCl. Cool under tap water to room 
temperature. Make solution slightly alkaline with 1:1 NaOH, and 
stir solution for about a minute to get into solution as much as pos- 
sible, then neutralize with 1:1 H2SO,4 and add 3 cc. in excess and 
mix. Transfer solution to a 200 cc. Kohlrauch or volumetric flask. 
Wash out Liter flask with H2O and add to solution, add few drops 
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ethyl alcohol to break froth if necessary. Make up to volume with 
H.O. Stopper and mix thoroughly and allow to settle five (5) min- 
utes. Filter through folded 24 cm. filter paper into a clean dry 500 
cc. flask. This filters rapidly. 


(4) Hot Solvent Extraction of Morphine and Certain By-Alkaloids. 


Take 175 cc. of above filtrate (7% aliquot) and put into a clean 
Liter Pyrex Ehrlenmeyer flask, add 45 cc. of 95 per cent. ethyl alcohol 
and mix. Make alkaline with 1:1 NaOH solution, then just slightly 
acid with 1:1 HgSO, and be absolutely sure as to acidity by thor- 
ough mixing, then ammoniacal with 28 per cent. ammonia with I cc. 
in excess. Add at once 250 cc. solvent (CHCl; plus alcohol) and 
digest for one-half hour with vigorous boiling using same water 
cooled condenser. While still warm pour contents of the Liter flask 
through a 4-inch or 5-inch glass funnel into a 500 to 600 cc. sep- 
aratory funnel, setting the Liter flask and glass funnel aside for use 
in a few minutes. Draw off the solvent into another separatory 
funnel of same size, both the solvent and any emulsified portion 
clear down to dark line of separation with the aqueous solution. Run 
the aqueous solution into the above Liter flask through the glass 
funnel. Rinse out the separatory with 5 cc. H2,O and run into the 
flask. Make acid with few drops of 1:1 H2SQO, and set aside. Draw 
off the solvent into a clean separatory funnel of same size down to 
the emulsion or aqueous portion and run this aqueous emulsion into 
the acid solution in above Liter flask. Wash out separatory with 
5 cc. H2O and place in Liter flask also. To the solvent in separatory 
add 15 cc. H2O and thoroughly shake for one minute, allow to settle 
at least two to three minutes (will not entirely clear up due to alcohol 
—H,O—CHCls mixture), draw off solvent into a clean 1000 cc. 
Ehrlenmeyer distilling flask. Add 250 cc. of fresh solvent to the 
wash water and run approximately 5 cc. of this through to wash out 
stem of separatory into the distilling flask. Then shake the wash 
water and solvent for one minute thoroughly and hard. Allow to 
separate a minute. Meanwhile make the aqueous acid solution in 
Liter flask ammoniacal with 28 per cent. ammonia and add I cc. in 
excess. Run the fresh solvent into this and discard the wash water. 
Reflux again vigorously for one-half hour, same as before. Distill 
off first solvent extraction solution down to approximately 50 cc. 
and save distillate for later reuse. Evaporate balance in a 250 cc. 
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Pyrex beaker, washing out flask with a little alcohol into the beaker 
and save flask: for next solvent distillation. Evaporate on steam 
bath under air from electric fan. Ninety-four per cent. of the alka- 
loids are extracted by the first extraction. Treat the second extrac- 
tion in the same manner of separation as above but evaporate final 
portion of solvent after distillation in another 250 cc. beaker. Make 
a third extraction in same way, final portion of solvent being evap- 
orated in same beaker as used for above second extraction. Discard 
aqueous solution. 


(5) Codeine and Other By-Alkaloidal Removal and Precipitation of 
Impurities From Alkaline Solution. 


Take up all residues from the above three (3) extractions with a 
total volume of 75 cc. CHCls, warming slightly if necessary, and 
place into a 250 cc. separatory funnel. Wash out the beakers with a 
total of 25 cc. of alkaline salt solution and place on the CHClg in 
separatory. Shake thoroughly for at least five (5) minutes, allow to 
settle, draw off CHCl into another separatory and extract this with 

‘a further 10 cc. alkaline salt solution. Allow to settle and draw 
CHClg into a beaker. Add this alkaline salt solution to main alkaline 
salt solution, washing out separatory with 10 cc. alkaline salt solution 
and placing with main solution. Replace CHCl in same separatory 
and extract again with another 10 cc. alkaline salt solution. Draw 
off CHCl into another separatory funnel and wash with 10 cc. 
H2O. Draw off CHCls and save for distillation later. Add this 
wash water to the above 10 cc. alkaline salt solution. To the main 
alkaline salt solution add 50 cc. fresh CHClg and thoroughly shake 
several minutes, settle, draw off CHCl3 into separatory containing 
the last 20 cc. of salt solution and wash water. Add a fresh 50 cc. 
CHCl to main alkaline solution and extract again, settle. Add the 
CHCl; to the previous CHClg and extract this solution. Settle, 
draw off CHCl3 into the above CHClg saved for distillation. Wash 
this 20 cc. of alkaline salt solution and wash water with 25 cc. of 
fresh CHClg. Settle, draw off the CHClg into that for distillation 
and distill for re-use. Discard last portion of CHClg from the 
distillation. Combine the alkaline salt solutions and place into a 
clean Liter flask washing out the separatory funnels with 10 cc. por- 
tions of alkaline salt solution using total volume of 50 cc., placing 
also into the Liter flask. To this solution add piece of litmus paper 
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and then 1:1 H2SO4, small portions at a time, until brown pre- 
cipitate forms, solution remaining alkaline. (If alkalinity is over- 
stepped to acid phase bring back with 1:1 NaOH to alkalinity). 
If material other than opium is being analyzed and no precipitate 
forms make slightly acid, but be sure as to acidity, and proceed 
directly as under (6), but add a further 4o cc. of alkaline salt 
solution and 30 cc. of H2O. If at any time the aqueous solution 
separates into two layers due to oversaturation because of NagSO,4 
or C.H;OH, add small quantities of water until solution is obtained. 
Do not at any time keep the solution alkaline with NaOH a: longer 
time than is absolutely necessary. Allow precipitate to agglomerate 
for about five (5) minutes then filter solution through a Gooch 
covered with a %-inch layer of paper pulp or preferably through a 
sintered glass funnel 3 G 3 style covered with %-inch layer of paper 
pulp using suction into clean dry suction flask. Save this Liter flask 
tor later use. Wash material on filter with three (3) portions of 
distilled water of 10 cc. each. Save material on filter. Replace solu- 
tion in suction flask into the above Liter flask, washing out section 
flask two (2) times with 10 cc. portions of alkaline salt solution, . 
placing with main solution and make just acid with 1:1 H2,SQOx4. 

Note. We do not know at the present writing whether this 
precipitate on filter is absolutely clean of alkaloids so we must 
transfer paper pulp and precipitate to a clean beaker and add 50 cc. 
of alkaline salt solution and then 1:1 H2SQOx,4 to precipitation as 
previously performed and refilter as before, washing with two (2) 
10 cc. portions of HzO and combining filtrate to main filtrate in 
Liter flask and make just acid with 171 H2SO,4. As soon as time 
permits we shall see whether this last step is necessary. If at any 
time during any part of this complete analysis sodium sulphate is 
thrown out of solution, redissolve by use of small quantities of 
water. 


(6) Final Hot Extraction of Morphine. 


To above acid (be sure as to acidity) solution in Liter flask add 
60 cc. 95 per cent. ethyl alcohol (if we find the second precipitation 
above is unnecessary then add 40 cc. only), mix, make ammoniacal 
with 28 per cent. ammonia with I cc. in excess and add 250 cc. 
solvent (CHClg plus alcohol) and extract by vigorous boiling for 
one-half hour. Separate solvent while warm as before described 
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under No. 4, washing solvent with water in same way and extracting 
wash water by fresh solvent to use in next extraction. Make three 
(3) such extractions, distilling off solvent for re-use and evaporating 
first residue in a 250 cc. beaker on steam bath under air from electric 
fan, using another beaker for the last two portions of solvent from 
the other extractions. The first extraction removes 94 per cent. of 
the morphine. To the morphine residue which will become crystalline 
throughout, but still have a small portion of a deep brown color, is 
added 40 cc. of methanol (neutral) and slightly warmed to place in 
solution. Be sure all is in solution. This is titrated with N/1o 
H2SOx4 using methyl red indicator to a change in color when 120 cc. 
of recently boiled and cooled distilled water is added which turns 
solution back to yellow. Titration is then compieted by proceeding 
to change to red. 
1 cc. N/to Acid = .0285 gm. Anhydrous Morphine. 

This end point is unsatisfactory at present but we find it accurate 

within 1/10 cc., due to this brown extracted color which masks the 

red of the methyl red in some degree. This is the only drawback 
so far to this analysis but we hope to soon overcome this point. 

Results obtained on the No. I opium sent out to the branch 
laboratories for analysis by two other methods showed the following 
results : 

Residue by weight .651 gms. (from 4.375 gm. opium 
brought through 
analysis ) 

Anhydrous morphine by titration .570 


.o81 impurities. 
13.1 per cent. anhydrous morphine in sample. 


We have every reason to believe that this final morphine is not 
contaminated by by-alkaloids or titratable bodies extracted by the 
znalysis. 


Marc Experiment No. I. 


We took 8 grams of same opium by Van Itallie method and 
subjected the Marc on the glass funnel to repeated washings with 
water for nearly three (3) hours, then water stood on these residues 
all night and sucked dry next morning and then this Marc analyzed 
for morphine by this method with the following results: 
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Residue by weight .0298 gms. (.9 aliquot used 
during analysis ) 


Anhydrous morphine by titration .O143 gms. 


.O155 impurities 
Anhydrous morphine .2 per cent. of the opium. 


This was then re-extracted and fine color tests obtained by 
Marquis reagent and the characteristic crystals obtained with iodine 
reagent. 

This brown colored impurity made it impossible to get-a color 
test with Marquis reagent until residue was further purified. Every 
detail of this method was carried out on this Mare with the excep- 
tion that digestion was made with 8 cc. concentrated H2SO, instead 
of 6 cc. as stated in method and also no precipitation of impurities 
took place under No. 5 as these must have been removed by the lime 
treatment and washing. | 

This shows .2 per cent. of the opium is anhydrous morphine 
left in the Marc as occluded morphine entirely insoluble and liber- 
ated by the acid digestion. The opium in the two analyses quoted 
above, both as to total morphine content and the occluded morphine 
from the Marc, consisted of 60 per cent. by weight of various opiums 
over twenty-one years old and undoubtedly containing much lactose 
as a diluent. This sample has caused much trouble in every way in 
analyses by the other methods. 


Marc Experiment No. 2. 


There is just completed another analysis of a new opium just 
imported in the past few months of the Turkish variety. The Marc 
was obtained by the regular Van Itallie method in two portions from 
8 grams and thoroughly washed for hours to remove all soluble 
morphine. This was analyzed by the above acid digestion method 
using 8 cc. of concentrated H2SO, instead of 6 cc. and, also no 
precipitation of impurities took place in step No. 5, as these must 
have been removed by the lime treatment and washings. 

The end point of the titration was much better and results much 
better in every way. 

Color tests were obtained by Marquis reagent on a trace of this 
residue before titration without further impurification. 
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Weight of residue .028 gms. 
Anhydrous morphine by titration .022 gms. 


.006 gms. impurities 


There was still a brown coloration but in no wise as that of the 
previous opium analyzed. 

Result of this analysis shows .31 per cent. anhydrous morphine 
cut in the Marc as insoluble occluded morphine and liberated by the 
acid digestion method. 

Marquis reagent—Positive, as for pure morphine. 

FeCls reagent—Positive as for pure morphine. 

Characteristic morphine crystals obtained with iodine reagent— 
Plate covered with the crystals. 


Poppy Plant Experiment No. 1. 
Various separate parts of dried Turkish opium poppy plants 
were ground up for a series of experiments with this method. 
These parts included four (4) separate ones: 
No. 1. Poppy heads with seeds—scarified. 
No. 2. Flower stems only. 
No. 3. Main plant stalks only. 
No. 4. Underground roots only. 


Part No. 1.—Poppy heads—gave on analysis 

Residue by weight .0082 gms. 
Anhydrous morphine by titration .0080 gms. 
Above residue was very clear. 

Analysis showed .16 per cent. anhydrous morphine. 


Part No. 2.—Flower. stems. 
Anhydrous morphine by titration .08 per cent. 


Part No. 3.—Main plant stalks. 
Anhydrous morphine by titration .054 per cent. 


Part No. 4.—Underground roots. 
Anhydrous morphine by titration .054 per cent. 


Marquis tests positive and characteristic morphine crystals with 
iodine reagent obtained on all above. 
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Poppy Plant Experiment No. 2. 


Cleaned ground poppy heads containing no seeds or other matter ; 
source of origin where grown not known, but were sent direct from 
Europe, gave 


Residue by weight .027 gms. 
Anhydrous morphine by titration .023 gms. 
Analysis showed .45 per cent. anhydrous morphine. 
Very clear residue. 


It was absolutely impossible to analyze any of the above by any 
other opium method whatsoever, extraction or otherwise. 
Opium Liquid Experiment No. 1. 

A sample of a so-called anti-opium compound obtained from 
Asia, alleged to contain no opium whatsoever or its derivatives, was 
analyzed. This sample had over 1 per cent. protein due to cooked 
fowls as pigeons; was very thick with honey and contained consider- 
able vinegar. 

It was absolutely impossible to analyze this preparation by any 
other method whatsoever, extraction or otherwise. 

One hundred cc. were taken for analysis and boiled down to 69 
cc., then 6 cc. concentrated H2SO,4 added, digested six hours in 
regular way. After four (4) hours’ digestion a solid black pre- 
cipitate started to form which had every appearance of yen shee, but 
after full digestion and filtering this broke up easily into a very fine 
black powder similar to that obtained in small quantities from the 
analysis of the above Marcs just quoted. 

Final analysis of this product showed: 


One-half grain anhydrous morphine per fl. oz. by titration 
and one-fifth grain codeine 1 H2O per fi. oz. 


Residue was very clear but was not weighed, analysis by 
titration only. Color tests and identification crystals 
obtained. 


Opium Liquid Experiment No. 2. 


Another sample of same preparation but carrying a different 
colored label was analyzed in same manner. 


Am. Jour. fram. | “Acid Hydrolysis Method for Opium Analysis” 525 


Analysis showed by titration: 


.52 grain anhydrous morphine per fl. oz. 

.18 grain codeine 1 H2O per fl. oz. 

Color tests and identification crystals obtained. 
This residue not quite so clear as preceding one. 


No meconic acid whatsoever found in the above two samples. 
Undoubtedly this product contained waste material from some illegal 
manufacturing plant using crude morphine. 

On all analyses where only small amounts of morphine are 
indicated, N/50 H2SO4, and N/50 NaOH were used for final 
titration. 

In these cases the final residue is taken up with from I0 cc. to 
20 cc. of neutral methanol, three to five drops of methyl red added, 
5 to 10 cc. N/50 HeSOx, added, then 75 cc. of recently boiled and 
cooled distilled water added and all heated on steam bath until alcohol 
is removed. Cool and back titrate with N/50 NaOH just to yellow. 
There should always be at least 50 cc. solution when back titrating. 

A blank is always run at some time using same amount of 
methanol, acid and H2O, steaming off right along with sample and 
back titrating in same way. 

Deduct blank from above titration. It has generally been 1/10 
cc. However, we find that these N/50 reagents deteriorate very 
rapidly, losing or gaining in strength, so consequently they should be 
freshly made every few weeks or preferably just before use, checking 
up in 50 cc. cold, recently boiled and cooled distilled water, so that 
they correspond within 1/10 cc. on 25 cc. titration, the acid being 
made from N/1o acid which has been carefully checked for full 
strength against the best standard obtainable. 


1 cc. N/50 HgSOg = .0057 gm. anhydrous morphine. 


The basic principle of near saturation of the aqueous —Na2gSO4 
—ethyl alcohol phase and extraction by the solvent of CHCls plus 
12 per cent. ethyl alcohol has been used in this laboratory for over 
a year on pure morphine tablets and similar preparations and it has | 
always given the best results in both purity of residue and check of 
residue weights with titration figures and also the shortest and best 
means used up to date over all other methods used. Naturally on 
material as hypodermic tablets and usual morphine tablets no pre- 
liminary digestion is needed or recommended. 
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REPRINTED ARTICLE 


WHAT THE PHYSICIAN SHOULD KNOW ABOUT 
TOBACCO SMOKING* 


By Walter A. Bastedo, Ph. M., M. D., Sc. D., F. A.C. P. 
of New York 


OBACCO is not a medicine that we prescribe. As physicians, 

our interest in tobacco lies, not in its therapeutic possibilities, 
but in our need to give advice about its continuance or discontinuance. 

In 1930, in the United States, over six billion cigars and 123 
billion cigarettes were manufactured, that is, about eighty-seven 
cigars and 1500 cigarettes for every inhabitant, male and female, 
over fourteen years of age, and nearly fifteen times as many cigar- 
ettes as were produced twenty years earlier. Besides this are the 
pipe and chewing tobaccos and thirty-five to forty million pounds of 
snuff. 

At Salem, N. C., a tobacco center, Johnson chose 1000 men in 
sequence from the telephone directories of five neighboring towns, 
and ascertained that 81.8 per cent. of these were smokers. At the 
Mayo Clinic, in a group of male patients, Barker found 74 per cent. 
of smokers, and at New Haven, in 300 private patients of both sexes, 
Blumer found 66 per cent. We are a nation of tobacco users. 

The outstanding pharmacologically active constituent is nicotine, 
a rank-smelling tarry volatile liquid alkaloid that is used by itself in 
high dilution to kill plant lice. In Virginia tobaccos the Virginia 
Agricultural Experiment Station reported from 1.68 to as high as 
6.17 per cent. of nicotine. Havana tobaccos, most prized for cigars, 
contain 0.9 to 1.4 per cent. In commercial forms of smoking tobacco, 
the Connecticut Agricultural Experiment Station found that pipe 
tobaccos contain 1.45 to 2.84 per cent. of nicotine, cigars 0.91 to 1.8, 
and cigarettes 1.06 to 3.11. Among cigarettes, the Egyptian or 
. Turkish variety yielded 1.25 to 1.5 per cent., the American blends 
1.9 to 2.53, and the strictly American up to 3.11 per cent. These 
are the figures from air-dried tobacco. In tobacco as smoked there 


*Presented at the annual meeting of the Mid-South Post-Graduate Medical 
Assembly, Memphis, Tenn., February 13, 1935, and reprinted from The Missis- 
sippi Doctor, ap. 1935, pp. 7-17. 
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is 5 to 50 per cent. of moisture, and as cigarettes dry so rapidly either 
glycerin or di-ethylene-glycol is added to keep them moist. 


That known as the “end smoke” or “side smoke” 
zonence comes from the ignited surface when suction is not 

being made. It differs somewhat from the “puffed” ~ 
or “suction smoke,” and is more irritating to the eyes and nose, and 
more toxic to the air of a room. 


Is composed of suspended particles and gases and 
contains many ingredients, the more noteworthy of 
which are: the alkaloid nicotine, pyridine and its 
derivatives, carbon monoxide, several aldehydes, hydrocyanic acid, 
methyl alcohol, a volatile oil to which the aroma is partly due, and 
from six to thirty parts per million of arsenic. The protein and 
structural parts of the leaf when burned account for a part of the 
rankness or strength of taste. The nicotine and pyridine bases form 
an irritating tarry oil that partly condenses in the stem of a pipe or 
in the stump of a cigar or cigarette. Smoking a stump revolatilizes 
this, consequently the nicotine and other tarry materials in the smoke 
increase as a Cigar or cigarette is smoked nearer to the end. They 
also increase with the moisture in the tobacco, with the tightness of 
packing and with the rapidity of smoking. From the ordinary smok- 
ing of cigarettes Bogen found I5 per cent. increase in the nicotine of 
the last third, but after rapid smoking by strong continuous suction 
the last third contained 66 per cent. more nicotine. 

Owing to the greater heat generated the smoke from a pipe con- 
tains the most alkaloid, and cigarette smoke the least; yet there is 
compensation, for not all the nicotine from the pipe enters the mouth, 
but some condenses in the stem, to be removed when the pipe is 
cleaned. Owing to the smaller degree of heat and the more complete 
oxidation and combustion, the smoke of a thin cigar contains pro- 
portionately less of the nicotine than that of a thick cigar, and the 
smoke of a cigarette still less. 

Of the nicotine, some is destroyed in the combustion and some 
condenses before it reaches the mouth, so reports on the amount in 
the smoke and on the amount absorbed differ materially. Baum- 
berger’s figures will suffice. Assuming that the average American 
cigarette weighs one gram, contains 2.2 per cent. of nicotine, and is 
two-thirds smoked, he estimated that it would furnish 3.78 mg. of 
nicotine to the smoke. He also figured that up to 66 per cent. of 
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this might be absorbed in the mouth, and up to 88 per cent. if in- 
haled. As much of the smoke seems to be exhaled, these figures 
appear high. But that they are substantially correct is suggested by 
the finding of Maddock and Coller that such an amount of nicotine, 
administered intravenously to human subjects, produced the same 
effect on blood pressure, pulse rate and surface temperature as the 
smoking and inhaling of one cigarette. Inhaling, a habit limited 
essentially to cigarette smoking, not only increases the absorption, but 
hastens it, for the lungs present a rapid means of introducing the 
poisons into the circulation. 

The paper of the cigarette is of no moment. Barker tested the 
smoking of cigarette papers in a pipe, and Wright and Moffatt that 
of cigarette papers made into cigarettes. The effects were negligible. 


Smoking, and even being in a room with a smoker, 
ene results in a rise of the carbon monoxide hemo- 

globin in the blood, and especially is this the 
case from the rapid smoking of cigarettes. But to produce 
measurable symptoms the carbon monoxide must reach 15 to 
20 per cent. saturation of the total hemoglobin. After fifteen 
cigarettes, the highest hemoglobin saturation found by Hanson 
and Hastings was 6.7 per cent. and after ten pipefuls, 4.1 per cent. 
Following intensive smoking in a confined space, investigators from 
the Bureau of Mines failed to find any approximation to a dangerous 
concentration of carbon monoxide. However, heavy smoking may 
increase the danger to those already exposed to high percentages of 
carbon monoxide, as chauffeurs and those who ride in closed cars 
with leaky exhausts. And it is possible that the diminished power 
of the blood to carry oxygen may be in part responsible for tobacco 
weakness and headache, especially in the debilitated. 


Formaldehyde and furfurol. aldehyde, the latter 
known as furfural, are volatile and irritating. In 
the smoke from American cigarettes, Bogen found many times as 
much aldehyde, including furfural, as in that from oriental brands. 
Furfural is also a constituent of the fusel oil of alcohol, and both 
alcohol and tobacco headaches have been attributed to it. The London 
Lancet analyses indicated that one cigarette-might furnish as much 
furfural as two ounces of whiskey. Arsenic has been blamed for a 
tobacco dermatitis reported in tobacco buyers and workers in raw 
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tobacco. But, of the pharmacologically active constituents of the 
smoke other than nicotine, practically none are present in sufficient 
quantity to have measurable physiologic effects beyond local irrita- 
tion. 


Besides the known pharmacologic constituents, intra- 
ALLERGY cutaneous and patch tests on the skin suggest that 
some protein or other undetermined constituent of tobacco may pro- 
duce sensitization reactions in certain susceptibles. Some of 
Harkavy’s results with denicotinized tobacco extracts are as follows: 
of 166 male cigarette smokers, in the hospital with all kinds of 
affections, but excluding those with peptic ulcer or disease of the 
coronary arteries, 9 per cent. gave positive reactions. Of sixty with 
peptic ulcer, 27 per cent. were positive. Of twenty-six with arterio- 
sclerosis of the extremities only one reacted, while of thirty-six with 
coronary artery disease and angina pectoris 36 per cent. reacted, and 
of eighty-seven with thromboangitis obliterans 87 per cent. gave re- 
actions. Two out of five with migrating phlebitis reacted. With a 
solution of nicotine tartrate there were no skin reactions at all in 
twelve smokers. Thus in peptic ulcer, coronary sclerosis and angina 
pectoris, many more than the average gave positive reactions to 
nicotine-free tobacco, and in thromboangitis obiiterans nearly all 
were positive. Nicotine itself gave no cutaneous reactions. Seven 
per cent. of forty-three non-smoking women reacted positively, pre- 
sumably having become sensitive through exposure to the smoke of 
others. 

In tobacco eczema Sulzberger found that, with three different 
denicotinized tobacco extracts, some patients reacted to only one, 
some to two, and some to all three. One patient gave a very strong 
reaction to Connecticut wrapper and no reaction to Wisconsin filler. 
One was strongly positive to the brand of cigarettes he was smoking, 
but not to any other brand. The eczema disappeared on omitting 
the brand of tobacco to which the patient was sensitive. 

In tobacco buyers Rutledge reported an erythematous and 
maculopapular rash of the exposed parts. One developed this 
dermatitis when buying tobacco in North Carolina. but not when he 
bought in Kentucky. It has been suggested that this might be an 
arsenic dermatitis, but allergy tests have not been made. 

A number of older smokers report a form of sensitization, i. e., 
they find themselves unable to smoke as much as they had previously. 
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John Adams, second President of the United States, complained that 
after using tobacco for sixty years, he found himself sickened by 
one-quarter the amount of tobacco to which he had been accustomed. 

We must think of tobacco and its smoke as having four possible 
distinct types of action, viz., local irritating action, a pharmacologic 
action due in large measure to its nicotine, an allergic action in cer- 
tain susceptibles due to its proteins or other undetermined constituents, 
and a psychic action. 


There is always more or less local irritation of 
2 Re mouth, tongue and pharynx. If the smoke is in- 

haled, and perhaps to some extent in any case, the 
irritation extends to the larynx and bronchi, and from swallowed 
saliva the esophagus and stomach may also suffer. The local irrita- 
tion is due to formaldehyde and other aldehydes, to the tarry oil, 
which contains the nicotine and pyridine, and the products of the 
burning of protein and other materials of the leaf. Bogen found the 
most irritation from the West Indian cigarette, which contained the 
least nicotine and aldehyde. According to Mulinos and Osborne, 
glycerin added to increase the hygroscopic properties of cigarettes 
slightly increases the local irritation, while di-ethylene-glycol, used 
for the same purpose, slightly lessens it. When burned, glycerin 
liberates irritating acrolein vapor. 

Heat may also be a factor in the irritation. The pipe smoker 
especially reports burning of the tongue. Bogen ascertained that 
when a cigarette is not more than half smoked the smoke reaching 
the mouth is not hot, but when smoked three-quarters the heat in the 
mouth may reach 140 degrees F. (60 degrees C.). McNally states 
that the heat from a cigar stump might reach 190 degrees F. But 
the biting sensation from smoking a stump is probable due to the 
increased amount of irritating tar as well as to the heat. 


Chronic pharyngitis with a hacking cough and ex- 
ONE pectoration of thick mucus is usual in old smokers, 

and its severity is attributed to the irritation of the 

smoke. Chronic bronchitis and bronchial asthma 
are also reported. The cigarettes themselves may have “not a cough 
in a carload;” the cough is in the throats of those who smoke them. 
According to Bogen, of 600 students who used a package or more of 
cigarettes a day a much larger proportion reported for acute re- 
spiratory infections than of 600 non-smoking students. 
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The frequently repeated statement that tuberculosis is more 
common among smokers has been discredited. Berry reported that 
of 1768 American soldiers invalided for pulmonary trouble, mostly 
tuberculosis, 33 per cent. were non-smokers, while of all soldiers 
only 20 per cent. were non-smokers. In over 3000 men discharged 
from the army for tuberculosis, Major Webb found no greater pro- 
portion among the smokers than among the non-smokers. 


In regard to cancer, Hoffman, the insurance statis- 
CANCER tician, reported in 1931 that cancer of mouth, 
tongue, esophagus, larynx and lungs are more common in smokers. 
These conditions predominate in males, who, until recently, have 
been the smokers. However, in 1934, the New York Department 
of Health exhibited charts showing no increase in mortality from 
cancer of lip, tongue, mcuth and jaw with the greatly increased use 
of tobacco in the last few years, and no increase, but rather a de- 
crease, of such cancers in women since smoking by women became 
prevalent. Moreover, cancer of the buccal cavity is no more frequent 
among women in countries where women have always smoked than 
in other countries. With tobacco tar, Helling found no carcinogenic 
factor for the production of epithelioma in mice, and Bogen and 
Loomis none for mice and habbits. Wacker and Schminke obtained 
a slight atypical proliferation in rabbits’ ears, but this was not cancer, 
as it healed spontaneously. The cancer danger has probably been 
exaggerated. 


Irritation of the stomach may come from swallowed 
CARO yeers Saliva, but is mostly a systemic effect. Of 300 

patients with functional gastric disturbances, all of 
whom had used tobacco for over five years, Gray found heartburn 
in 180, symptoms imitating those of duodenal ulcer in fifty-one, 
and cardiospasm or pylorospasm in thirty. Of sixty-three actual 
duodenal ulcer patients, smoking increased the gastric acidity in fifty. 
We shall not stop to review other X-ray and test breakfast findings, 
for the investigators are many. Suffice it to say that the stomach 
usually shows a primary rise in secretion and in motility, followed 
at a later period by a depression of these. Carlson noted that smok- 
ing inhibits hunger contractions. In some it lessens appetite, and 
for a time may diminish the pangs of ravenous hunger. But patients 
with functional gastric disturbances have repeatedly reported to me 
the prompt appearance of hyperacidity symptoms when they smoked 
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at the empty time of the stomach, and their non-appearance or 
diminution when tobacco was omitted. From chronic nicotine in- 
toxication in dogs, Grossman and Jiano observed a regular develop- 
ment of chronic gastritis. 

Friedrich, 1934, reported that of 153 men operated upon for 
ulcer 79.7 per cent. were pronounced smokers. He found that per- 
sons ‘with a weak stomach or already with an ulcer were injured by 
smoking, and that smoking on an empty stomach was especially 
damaging. But, since women took to heavy smoking, he has been 
unable to find any increase in the female incidence of ulcer. Wagner, 
Eusterman and many other clinicians have stressed the fact that in 
young adults smoking may be the cause of symptoms indistinguishable 
from those of duodenal ulcer. 

In intracutaneous tests with denicotinized tobacco extracts, 
Ehrenfeld and Sturtevant found only two positive reactions in fifty- 
five patients with peptic ulcer, all smokers. But in sixty patients 
Harkavy obtained 27 per cent. of positive reactions, as compared 
with 9 per cent. in hospital patients not having ulcer. Thus the 
gastric symptoms may be allergic, and not always due to nicotine or 
to local irritation. 

There is no evidence that tobacco bears a causative relation to 
peptic ulcer, but in treating ulcer patients and those with pronounced 
hyperacidity symptoms, I join with others in forbidding its use, ex- 
cept in a few patients of the emotional type whose nervousness 
would be increased by the prohibition. In those I keep the amount 
restricted. 

Of intestinal effects, other than the diarrhea of nicotine poison- 
ing, Danielopolu demonstrated with the X-rays that smoking pro- 
duces colonic hyperirritability, which shows in either diarrhea or 
spastic constipation. 


Experiments are too few -for satisfactory conclu- 
A physician reports that for generations in 

Cape Breton the women have smoked (a pipe) 
heavily from girlhood, yet through the generations have raised and 
nursed very large healthy families. From rather large doses of 
nicotine, cows and cats have shown diminished or wholly checked 
lactation. According to Hatcher and Crosby, the smoking and in- 
haling of seven cigarettes in two hours by a habituated nursing 
mother caused a marked decrease in the secretion of milk, and the 
milk showed traces of nicotine. But members of the Department of 
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Obstetrics and Gynecology at Cornell Medical College reported to 
Hatcher that they had not observed any diminution in the secretion 
of milk or any effect on a child from smoking during lactation. In 
infants who showed evidence of what he believed to be nicotine 
poisoning, Town found nicotine in the mother’s milk. Mlle. Grimpert 
found no nicotine in the milk. 


After many smoking tests on four prospective 
ee mothers who were habitual cigarette inhalers, Sontag 

and Wallace reported a regular increase of about 
five beats in the rate of the fetal heart. In a fifth who had never 
smoked before, smoking with inhaling slowed the fetal heart rate. 
This is in line with the findings of others and suggests a nicotine 
action, but its significance is not yet known. 


It was formerly believed that tobacco tended to pro- 


Sa duce abortion. But Frankfurt reported that in 
SYSTEM harems where the women smoked all day long there 


were no abortions, Grimpert in Paris could find no 
evidence of an effect on pregnancy, and recent studies among women 
tobacco workers indicated no increased percentage of miscarriages or 
premature births. The charge that menstrual derangements are due 
to tobacco has also been shown to be unjustified. A number have 
recorded a partial sexual impotence in the male, but this requires 
substantiation. 


It is a general belief that the use of tobacco by the 
GROWTH young will retard growth, and in experiments with 
young animals Richon and Perrin, Fleig, Guillain and Gy and others 
have observed such an effect. In 1929, however, Thienes reported 
that young mice and rats, given repeated doses of nicotine large 
enough to produce convulsions, were slightly heavier than the con- 
trols or ran about even with them. In spite of the extensive increase 
in the use of tobacco by adolescents in the last fifteen years, it has 
been found that the college men and women of today average more 
than an inch taller than their alumni fathers and mothers did while 
at college. 


Patients with acute poisoning by nicotine have shown 
sae ace a high blood sugar and sometimes glycosuria, and, 
following the smoking of cigarettes, the Lundbergs, 
and also Haggard and Greenberg, have found an increased sugar 
concentration in the blood. Haggard and Greenberg reported that, 


i} 


534 What Physician Should Know About Smoking {A™Jour puar™ 
after one to three cigarettes, the rise began in about fifteen minutes 
and lasted half an hour, with a corresponding increase in the rate of 
sugar combustion, and relief from the fatigue and irritability that 
generally develop soon after the blood sugar has dropped to the 
fasting level. To this restoration of sugar and its increased utiliza- 
tion they attribute “at least a considerable part of the gratification 
from smoking.” But if the pleasure in smoking were dependent 
upon a rise of the sugar level in the blood, such pleasure could be 
produced equally well by taking orange juice or a few lumps of sugar, 
which is not the case. Moreover, there is general agreement among 
smokers that the most gratifying smoke is not that on an empty 
stomach, but rather that which follows immediately after eating. 

A contrary result was obtained by Dill, Edwards and Forbes, 
1934, who, with frequent extractions of the blood before and for 
forty-five minutes after one cigarette, found no change in the blood 
sugar in ten fasting persons and in one person who smoked three 
hours after eating. 


There is a widespread belief that smoking hurts the 
Pere wind. To test this Turley and Harrison studied the 
expired air during exercise by thirteen football 
players in active training who did not make and seventy-five medical 
students, of whom forty-two were non-smokers and thirty-three 
smoked over twenty cigarettes a. day. The exercises lasted two 
minutes and were of two grades, the equivalent of walking at a 
moderate pace and the equivalent of. slow running. The experi- 
menters found that the average vital capacity and the average ventila- 
tion per square meter of body surface were practically the same for 
the non-smokers and smokers, and concluded that habitual heavy 
smoking in the young adult does not significantly diminish the re- 
spiratory efficiency in light or moderate exercise. However a final 
verdict requires that further tests be made under more strenuous 
and more prolonged exercise, and also immediately after smoking. 
In a study of soldiers at the front Parkinson and Koefod ob- 
served that four or five cigarettes could render healthy men breath- 
less on exertion and less efficient in going “over the top.” They and 
several German investigators concluded that soldier’s heart was made 
worse by tobacco, and Thomas McCrae and others believed that 
soldier’s heart and shell shock (war neurasthenia) were caused by it. 
In students, after one or two cigarettes, Fisher and Berry found 
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that, while the pulse rate and blood pressure in the horizontal posture 
might not show decisive changes, the failure of the heart to meet the 
added strain of the vertical position was definite. They found that 
on exertion breathlessness came on earlier in the smoker and lasted 
longer. With Schneider’s cardiovascular physical fitness tests, Diehl 
found the average grade significantly lower in the smoker, though 
the vital capacity might remain unchanged. A swimming champion 
told me that twice he had lost a one mile race as the direct result of 
smoking two cigarettes immediately before the race. 

Pack observed a 10 per cent. decrease in lung capacity from 
smoking, and recorded that, of students in six colleges competing 
for the football team, only half as many smokers as non-smokers 
were successful in the tryouts. Seaver, Physical Director at Yale, 
observed that smoking a single cigar resulted in a marked drop in 
muscular power. With the ergograph, Palmen, Raphael, Hough and 
others have demonstrated lowered muscular efficiency in man. 

It is probable that in ordinary activities a reasonable amount of 
smoking does not impair the physical efficiency to any great extent; 
but it is the consensus of opinion that the highest muscular efficiency, 
endurance and skill and the ability to meet physical strain are in- 
compatible with smoking, and particularly with smoking just preced- 
ing the event. That this is the feeling in athletic circles is attested 
to by the almost universal voluntary or enforced abstention from 
tobacco during training for athletic contests. Older smokers com- 
monly attribute their limited eridurance and capacity for vigorous 
exercise to their long use of tobacco, and a number of men in their 
sixties have felt an improvement after its abandonment. 


Earp reported that in 304 male students the non- 


jt Ta smokers were the better scholars, and that, in one 
ESTECTS year, of twenty-three students dismissed for low 


scholarship, twenty-one were smokers. Clark re- 
corded that among 201 students 46.3 per cent. smoked and only 18.3 
per cent of these received academic honors, while of those who did 
not smoke 68.5 per cent. received honors. There are many other 
similar reports. And yet these facts do not necessarily convict to- 
bacco, for it is obvious that men of poor calibre and indolent habits 
are more prone to use tobacco to excess than the ambitious workers. 
Indeed, Earp later conceded that the poor scholarship depended on 
the type of man rather than on the tobacco. 
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In a series of 120 tests in each of fifteen smokers, Bush showed 
that at the end of the habitual smoke there was a 10.5 per cent. 
average decrease in mental efficiency, most marked in the fields of 
imagery, perception and association. He noted the greatest loss of 
efficiency in the cigarette smokers. Hull, Abrams and others have 
had similar results. Dunlap, and also Carver, found that the im- 
mediate effect of smoking was a lowered accuracy in finely coordinated 
reactions, without change in the speed of complicated reactions. In 
habitual smokers, however, deprived of their tobacco at the usual 
time for smoking, Dunlap observed, as others have likewise, that the 
accuracy of coordinated reactions might be less than normal before 
smoking, with a return to normal after the customary smoke. 

A tremor of the hands immediately after smoking is not un- 
common in the habituated smoker, and has been reported to me by 
smokers as affecting their writing or as affecting the touch in piano 
playing. The National War Council of the Y. M. C. A. found that 
‘a single cigar lowered accuracy in the rifle shooting, and Fisher and 
Berry showed the same effect on baseball throwing, with a return 
practically to normal after thirty minutes rest without smoking. 

In telegraphers who were smokers, but did not smoke while at 
work, Baumberger and Martin record that the light smokers rated 
40.1 in efficiency, while the heavy smokers rated only 38; and that 
in response to the increasing pressure in the late hours of the day 
the light smokers accomplished more than the heavy smokers and 
responded more readily to the added requirement. With small doses 
of nicotine, Wahl found a lessened capacity for intellectual work, 
alike in smokers and non-smokers. 

We might summarize as follows: Immediately following smok- 
ing there is a period of depression of mental ability and of accuracy 
in coordinated reactions, recovery from which is rapid. Frequently 
repeated smoking may continue the cerebral depression, but habit 
renders smoking a necessity for the best work. 

We must consider tobacco a mild and short-lived narcotic, this 
action showing in a tendency to depress mental and reflex activity, 
and to promote the spirit of ease and comfort and laissez-faire rather 
than keen attention and effort. While the smoker may feel ill at 
ease, less efficient mentally and unable to concentrate until he has a 
smoke, nevertheless, if he smokes too much or too rapidly he may 
lose his energy, his desire to work, and his power of concentration. 
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I am wont to say to my tobacco using students, “When tired, tobacco 
rests you; but when you are rested, tobacco tires you.” It is a nar- 
cotic that cannot be indulged in beyond a very limited degree, because 
of the onset of the toxic actions of nicotine. 

Both through a psychic satisfaction to the habitue and through 
a pharmacologic narcotic effect, a smoke will frequently ease nervous 
tension. The war taught us the calming effect on the’ wounded 
soldier of the lighted cigarette handed him, and at examinations I 
have now and then found a student in a nervous funk till allowed a 
cigarette. We all know the quieting value of a smoke to a relative 
when some loved one is being operated upon, and to the surgeon 
also after a difficult operation. Smoking in moderation may indeed 
favor that relaxation of mind and body that we physicians stress so 
much for those with worries, anxiety neuroses and other psychic 
disturbances. 

We shall not stop to dwell on the occasional production of 
psychoses or other mental states; nor on the alleged harmful effects 
tc tobacco workers, which recent statistics show are slight, if any. 


As physicians our greatest interest lies in the pos- 
CIRCULATION —_ sible deleterious effects on the heart and arteries. 
An accelerated rate at the time of smoking is a not 
THE HEART infrequent finding, and it is often a continuous state 
in old smokers. In cigarette smoking medical students, Maddock and 
Coller observed a regular rise of from eight to thirty-eight beats from 
a single cigarette, with return to the previous rate in five to thirty 
minutes. Stachelin smoked six to eight cigarettes a day for six 
months, then abstained for six months. During the abstention his 
mean pulse rate was seventy-five, during the smoking eighty-two. 
A standard exercise during the abstention period caused the rate to 
rise to 124, while during the smoking period the same exercise pro- 
duced a rise to 157 and it took longer to return to normal. Other 
evidences of cardiac depression have been mentioned under “Physical 
Efficiency.” 
Tobacco heart occurs in some who smoke immoderately. It is 
a condition with breathlessness on slight exertion, palpitation and 
precordial or substernal distress or pain, without signs of organic 
change in the heart. There are reports of collapse and even death 
in such patients when traveling over high mountains. In addition, 
tobacco has quite frequently been the cause of extrasystoles, and there 
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are reports of its having brought on auricular fibrillation, auricular 
flutter, sinoauricular heart block and auriculoventricular heart block. 

From the records of about 15,000 smokers and non-smokers, 
Fisk, of the Life Extension Institute, ascertained that among the 
heavy smokers there were 10 per cent. more than the average with 
organic heart disease and 15 per cent. more with over-rapid pulse. 

Thus it is beyond doubt that both at the time of smoking, and 
following a prolonged period of smoking, the heart may be depressed 
and the pulse more rapid. Immoderate smoking may produce a 
marked degree of cardiac instability. Smoking continuously through 
the years may possibly, though not certainly, result in organic changes 
in the heart. 


With habitues, mostly cigarette smokers, Maddock 
THE VESSELS and Coller, Barker, of the Mayo Clinic, and Wright 
and Moffatt have demonstrated that after the smoking of one to three 
cigarettes there is frequently a marked drop in the skin temperature 
of fingers and toes, even as much as ten degrees. Such a reduction 
in temperature is an indication of vasoconstriction. The reaction was 
more marked when the subject inhaled or smoked rapidly, and bore 
no relation to the length of habituation or the number of cigarettes 
habitually smoked. In some it lasted over thirty minutes. In two 
subjects in whom they had blocked the posterior tibial nerve of one 
leg with procaine, Maddock and Coller found that smoking produced 
no effect in that leg but marked effect in the other, an indication that 
the effect came through the sympathetic nerves. In seventeen out 
of forty cigarette smokers, following each inhalation, Wright and 
Moffatt observed a momentary slowing or stoppage of the blood flow 
through the capillaries of the nail fold. This occurred only in the 
inhalers. 


This affection is common.among non-smokers, often 
oes Osis’ «©: Tuns in families equally among the smokers and non- 

smokers, and according to some statistics appears 
in as large a proportion of non-users as of users. A discrepant figure 
is that of Fisk, who found that among excessive tobacco users 6 per 
cent. more than the average had arteriosclerosis. Standing alone, 
this is too small an increase to be decisive. In twenty-six patients 
with arteriosclerosis not involving the coronaries, Harkavy found 
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only one cutaneously sensitive to denicotinized tobacco extracts. In- 
termittent claudication has been attributed to tobacco, and, though 
this effect is not proven, the stopping of its use may be wise. 


In laboratory animals full doses of nicotine produce 
THE CORONARY constriction of the coronaries, but in the isolated 
rabbit heart, Laubry, Walser and Deglaude have 
recently demonstrated that, while large doses of nicotine or tobacco 
infusion cause coronary constriction, small doses result in dilatation 
with increased coronary blood flow. From the amount of nicotine 
furnished by as much as twenty cigarettes a day, they believe that 
dilatation of the coronaries is the only effect obtainable. 
In 1075 men with coronary sclerosis Pawinski found excessive 
smoking in 41.9 per cent., while in 2081 patients with arteriosclerosis 
not involving the coronaries the heavy smokers constituted only 23.3 
per cent. But in 150 patients with coronary occlusion and in 150 
healthy persons of the same age and sex ratio, Blumer found almost 
identically the same proportions, that is, 30 per cent. of excessive 
smokers and 36 per cent. of mild or moderate smokers. 

In those with angina pectoris, Gallavardin found 69 per cent. of 
smokers among 200 patients, but only 18.5 per cent. were im- 
moderate smokers. In sixty fatal angina cases in males Johnson 
found 70 per cent. of smokers, in a locality where 81.8 per cent. of 
the males smoked. In 750 angina patients, 566 men and 184 women, 
White and Sharber reported 53.9 per cent. of smokers, a smaller 
proportion than in 750 controls of the same age and sex ratio, of 
whom 62.8 per cent. smoked. In most instances no special frequency 
of smoking or of heavy smoking has been recorded among coronary 
artery patients. 

That smoking may precipitate angina attacks in some patients 
is a not uncommon clinical experience. In five such Ralli and Oppen- 
heimer demonstrated that promptly on smoking there was peripheral 
vasoconstriction, quickly followed by the paroxysm. The pain dis- 
appeared with vasodilatation. They assumed that the coronary ar- 
teries responded in the same manner as the peripheral. I have been 
disposed to forbid the use of tobacco in all angina cases, but Wright 
and Sharber find it the cause of paroxysms in only an occasional 
patient and therefore allowable for the others, and Harlow Brooks 
permits it for those, “a not inconsiderable number,” who find that 
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it gives relief from the paroxysms. In other words the decision as 
to its use depends on the patient’s own experience. 

With nicotine-free tobacco extracts Harkavy found cutaneous 
sensitization in 4 per cent. of twenty-six with general arteriosclerosis 
and in 9g per cent. of hospital patients with various diseases, while 
in those with disease of the coronary arteries and angina pectoris 
the reactions appeared in 36 per cent. Thus it is possible that, after 
long years of use, tobacco may be a contributing factor, and possibly 
an etiologic factor, in disease of the coronary arteries, not only 
through its nicotine action, but also on account of a specific sensitiza- 
tion to tobacco. 


This serious disease of the limbs is almost confined 
seeeeaa- to tobacco users, and indeed almost confined to 
OBLITERANS cigarette inhalers. In 350 patients at the Mayo 
Clinic, Barker ascertained that 1.4 per cent. were non-users, 0.3 per 
cent. were chewers, 6.8 per cent. smoked cigars or pipe, and the 
remainder, 91.5 per cent., used cigarettes. Heavy smoking was the 
habit in 61 per cent., while of the controls it was found in only 26 
per cent. It is striking that though many cigar smokers consume 
ten or twelve cigars a day, the equivalent in tobacco of fifty or sixty 
cigarettes or more, they furnish an exceedingly small proportion of 
the cases of thromboangiitis. 

With skin temperature tests in two patients, Maddock and Coller 
found that the already deficient circulation in the feet was still further 
reduced on smoking a single cigarette. Sulzberger obtained cutaneous 
reactions to nicotine-free tobacco extracts in 78 per cent. of twenty- 
four cases and Harkavy in 87 per cent. of eighty-seven cases, findings 
that suggest that elements of tobacco other than nicotine play an 
important role in this disease. 

All observers agree that the severity of the disease tends to be 
greatest in the heavy users, that abstention from tobacco is favorable, 
and that renewed symptoms frequently follow the resumption of 
tobacco. Yet of those who have the disease some are non-users, and 
of the tobacco users almost all are cigarette inhalers; and Barker 
states that in spite of continuous smoking the symptoms may dis- 
appear to recur only at long intervals. Thus while we may agree 
that tobacco is an important contributory cause in this comparatively 
rare disease, we cannot charge it with being the sole or even a neces- 
sary factor in its production. 


Am. Jour. What Physician Should Know About Smoking 541 

From three cigarettes in four such patients Barker 
EASE AND eye a penne drop in the temperature of both 
NEUROSES ingers and toes, an indication of vasoconstriction. 

That the blood pressure may show a rise with each 
a smoke, even in habitual smokers, has been ascer- 

tained by a number of experimenters. For ex- 
ample, in eleven young men accustomed to from twelve to twenty 
cigarettes a day, observed by Maddock and Coller, a single cigarette 
resulted in a systolic increase of 8 to 20 mm. and a diastolic increase 
of o to 25 mm. with a return to the previous level in from five to 
thirty minutes. A second cigarette produced the same effect. Nicotine 
tartrate intravenously in theoretically corresponding doses acted in a 
similar manner. 

On the other hand, not infrequently there has been no change 
or a drop in the blood pressure. And, to quote Dixon, “In some 
persons the initial rise in pressure is followed by a fall so sudden as 
to cause the familiar symptoms of collapse.” Grollman found no 
change except when the subject smoked in an unaccustomed way, as 
a cigar instead of cigarettes. In 150 non-smokers Johnson found 
practically the same average systolic and diastolic pressures as in 150 
smokers. In fifty-eight cigar smoking patients in middle and ad- 
vanced life, with arteriosclerosis and high arterial tension, Thomson 
and Sheldon found that one cigar raised the pressure in 35 per cent., 
lowered it in 45 per cent., and produced no change in 20 per cent., the 
results being variable from day to day in the same patient. They 
noted that many were distinctly benefited by the soothing influence 
of their accustomed smoke. 

Among 1021 persons with arterial hypertension, Fisk found 31 
per cent. of heavy smokers, a slightly lower ratio than among 13,335 
with normal tension, of whom 33.1 per cent. smoked to excess. The 
great authority, Allbutt, found tobacco not a cause of high blood 
pressure. Lauder Brunton and also Rolleston have stated that im- 
moderate smokers tend to have a low pressure, and Kuhn found 
this the case in heavy smoking students who did not go in for 
athletics. But the general experience does not support this idea, 
except in a few cases. 

Thus in some smokers tobacco results in a rise in blood pressure 
and in others not, but any rise produced is not as a rule more than 
may accompany any ordinary activity. However, as a measure of 
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effects on the circulation the ordinary blood pressure readings are 
practically worthless. To be of any use at all as indicating circulatory 
efficiency, the blood pressure and pulse rate must be taken, not only 
in the usual horizontal position, but with the subject standing up, 
and also after definite exercises. With such tests, after tobacco, 
Fischer and Berry, Parkinson and Koefod, Diehl and others have 
repeatedly found an unchanged or raised blood pressure in the 
horizontal position, while in the erect position or after mild exercise 
there was a significant failure of the circulatory system to respond 
to the added work. 


Tobacco has been charged with producing anemia, 
but in the red cell count and the hemoglobin Walters 
could find no significant difference between smokers and non-smokers. 


THE BLOOD 


At the time of smoking there is a lowered cardiac 
SUMMARY Crue Cfliciency, with diminished power of the heart to 
CIRCULATION stand strain. In the young adult recovery from 
this is prompt. In primary diseases of the heart 
and in functional weakness, tobacco should be forbidden. Its con- 
tinued immoderate use sometimes results in a chronically over-rapid 
pulse, in palpitation, in subjective discomfort about the heart, in 
extrasystoles or in outright tobacco heart. On abstention these may 
disappear in a short time. There is some evidence, though not wholly 
adequate, that the long use of tobacco may contribute to the develop- 
ment of organic heart disease in the later years of life. 
Vasoconstriction is a frequent accompaniment of a smoke, and 
this suggests that in the course of time organic arterial changes might 
result. But tobacco has not been shown to be a cause or even a con- 
tributing factor in general arteriosclerosis or high blood pressure, 
and in these conditions need not be forbidden. In coronary sclerosis 
and angina pectoris evidence of an etiologic relationship is also lack- 
ing, unless a high proportion of cutaneous reactions to nicotine-free 
tobacco extract should prove significant. In certain of the patients 
with angina pectoris it may bring on the paroxysms, in others it 
checks these. The rule might be that in any degree of coronary 
artery disease the use of tobacco should be forbidden; but an excep- 
tion may be made for those patients whose accustomed smoke, through 
its soothing influence, proves by experience to be beneficial. But 
when tobacco is allowed one would specify moderation. 
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In vasospastic conditions, such as Raynaud’s disease, and in 
intermittent claudication, tobacco should be forbidden. In thrombo- 
angiitis obliterans, tobacco, especially in the form of cigarettes, is an 
important contributing factor in the symptomatoiogy and shows a 
marked preponderance of specific sensitiveness, therefore should be 
forbidden. 


There are certain indefinite symptoms that are at- 
SUMMARY OF 1s tributed to tobacco because they disappear with ab- 

stinence and reappear some weeks or months after 
tobacco is resumed. Such are irregular neuralgias, vague gastro- 
intestinal discomfort, headache, insomnia, constipation, palpitation, 
etc. 

But tobacco may result in more definite symptoms. In the 
digestive tract, besides the numbed and coated tongue, the disagree- 
able taste and the lack of appetite, it may produce hyperacidity or 
pylorospasm, imitate an ulcer, make an existing ulcer worse or in- 
-duce: colonic hyperirritability. In the respiratory tract it may be 
productive of pharyngitis, laryngitis, bronchitis or bronchial asthma. 
The smoker’s cough is a definite entity. Effects on the nervous 
system may show in irritability, impaired memory, mental depression, 
insomnia, headache and tremor. It renders migraine worse. In 
some cases of hyperthyroidism it raises the basal metabolism. There 
may be deafness from catarrh, or vertigo from an effect on the inner 
ear. The eyes may show floating specks, muscular weakness and 
amblyopia. The skin may show eczema. 

The list of possible adverse effects sounds ominous, yet it is 
apparent that only a small proportion of tobacco users suffer; other- 
wise, in this nation of tobacco users physicians would be kept over 
busy with tobacco sicknesses alone. In any case, we must not charge 
tobacco with causing the sickness, merely because the patient uses it. 

The evidence is not convincing that the reproductive system is 
affected adversely, or that growth in the young is retarded. There 
is slight suggestive evidence that excessive smoking, with inhaling, 
by nursing mothers may lessen the quantity of milk and may hurt 
the infant; and there is some evidence that inhaling by prospective 
mothers may possibly harm the unborn child. The danger of its 
producing cancer of lips, tongue, mouth, throat, iungs and esophagus 
is present, but is probably very little. 
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L. As a habit drug, tobacco is peculiar. The most 
GENERAL SUR- prized tobaccos are not those with the highest per- 
TOBACCOHABIT centages of nicotine, and the gratification does not 

come wholly from a physiological effect. The latter 
is: indicated by a lack of satisfaction from smoking in‘the dark or 
from using the tobacco in some unaccustomed way, as in a pipe 
instead of cigarettes, or as snuff instead of smoking. As a rule the 
blind obtain little if any comfort from smoking, and it is reported 
that many heavy smokers who returned to tobacco after being blinded 
in the war soon gave it up. Moreover, there are no nicotine habitues, 
for nicotine fails to satisfy. It is obvious that part of the satisfaction 
from smoking must come from something other than its physiologic 
effect. 

Furthermore, when the use of tobacco is suddenly stopped 
there is no great physiologic reaction, the withdrawal symptoms being 
essentially the psychic disturbances associated with breaking a con- 
firmed habit. In this it differs from morphine, heroine, cocaine,. 
hashish, marihuana and other vicious habit drugs. 

In habitues who smoke twenty or thirty cigarettes a day, Wright 
and Moffatt, Barker and several other observers have noted that the 
toxic actions of nicotine might follow the rapid smoking of even a 
single cigarette. Thus heavy smokers probably keep close to a state 
of poisoning, but each such person knows from experience how much 
and how rapidly he can smoke without beginning symptoms, and 
keep free from these by not exceeding his limit in a given time. An 
old cigarette smoker may feel ill from smoking a cigar, because he 
is not accustomed to smoking so much tobacco without an interval. 
The best general antidote or preventive of nicotine poisoning is 
coffee or caffeine, and for the nausea and vomiting, atropine. 

Tobacco produces with certainty no known pathologic lesions, 
other than those from local irritation. Most, if not all, of its alleged 
immediate bad effects are removable in a short time by abstention. 
But tobacco may enhance the symptoms of an existing disease, may 
exert a selective effect on certain persons to cause derangements of 
function, and possibly, by its insidious action through long years, 
may produce organic disease. The quantity that will not harm a 
strong man or one living an active life in the open may be toxic to 
the debilitated or the indoor sedentary person. Those who have an 
idiosyncrasy to it find it poisonous in any amount, while others can 
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consume considerable quantities without apparent ill effects. Toler- 
ance is acquired to a limited extent only, and many chronic smokers 
are readily brought to a state Of poisoning by smoking beyond their 
usual allowance in a given time. Though tobacco has a firm grip on 
its devotee, it can be stopped at once without fear of any physiologic 
reaction. 

We think that for a number of users it is a habit that handicaps, 
but this cannot be assumed for all habitues. We would agree with 
Moffatt and Wright that the physiologic effects are determined in 
part by several variables. Such are: the method and frequency of 
using tobacco, the relation to eating, the emotional state and the 
general vigor of the devotee, fatigue, existing disease, etc. 

We deplore excessive smoking, that is, continuously near the 
limit of tolerance. Sooner or later this over-indulgence is prone to 
exact a heavy price. We deplore the common habit of smoking one 
after the other, cigarette, cigar or pipe, at times when there is not 
any great desire for it, and merely because it is at hand. 

We deplore the almost universal adoption of the cigarette habit 
by the young, with its associated inhaling. Inhaling increases the 
area of absorption, and the lungs pass the poisons immediately to the 
left heart, the coronary arteries and the general circulation. That 
many of the experimenters remark on the more pronounced reac- 
tions of all kinds observed after cigarette inhaling, and their greater 
promptness of onset, must give us thought about this exceedingly 
prevalent habit. The tremendous increase in the use of the cigarette 
is such a recent development that we must wait many years before 
we can assess the ultimate effects of long years of inhaling. Espe- 
cially important for us ‘is the fact that the cigarette made from 
American tobacco, even though it is blended with a small percentage 
of Turkish tobacco, yields a smoke that is high in nicotine. 

In regard to the numerous dissertations on the tobacco habit, 
Fisher and Fish have aptly said “The poetic effusions of the lovers 
of the weed are no safer guide than the exaggerated and intemperate 
pronouncements of people who have idiosyncrasies against tobacco 
and simply hate it.” With this feeling, in summing up the tobacco 
habit, I have endeavored to avoid taking sides and to present in 
brief form our present knowledge of tobacco effects, with checks 
against their under or over interpretation. 
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With so many known possible harmful effects, it might be 
asked, why should anyone indulge in it? Yet we find that more 
than half the adults of our country are users of tobacco. They 
include many intellectuals, many of great attainments, many of the 
successful in every kind of occupation. A considerable number of 
those who have reached advanced age have smoked most of their 
lives. It would seem therefore unthinkable that the tobacco habit is 
universally harmful. 

May it not be that tobacco is welcomed because it is so mild a 
narcotic, and yet relaxes and rests the mentally and physically tired, 
quiets the nervous, and gives relief from the tense and repressed 
conditions in which we live; or in some cases because it is company 
in loneliness; or because it creates peace and contentment, as after 
the evening meal or beside the camp fire after the night has fallen? 
Moreover, in creative work, may not the higher flights of imagina- 
tion be promoted by the restfulness and reflective attitude that are 
contributed to by the rhythmic puffing and the curling smoke? Per- 
haps many of us need just this mild degree of narcosis, when it can 
be obtained in such an agreeable way. Would that we might always 
confine it to its beneficial effects. In any event smoking is a pleas- 
urable social habit that, unlike alcohol, does not threaten to wreck 
the party or to render its devotee temporarily brainless, helpless or 
dangerous. 

Dr. Harlow Brooks’ reference to it as “my kindly friend, to- 
bacco,” inspires me to conclude with the following pharmacologic 
doggerel : 

It may make me cough, I will admit, 

It may hurt my stomach a little ‘bit, 

It may narcotize my ready wit, 

But when I’m tired, it makes me fit. 

It causes headache, pollutes the air, 

It makes me lose my athletic flair, 

It shrinks my arteries and bids me: Beware! 
But it eases my tensions, my wear and tear. 
It makes me restless until I get it, 

It spoils my wind and pep, and yet it 

Adds to my pleasure in living, so let it, 

I have smoked for years, may I not regret it! 


My kindly friend, tobacco. 
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PHILADELPHIA COLLEGE OF PHARMACY AND 
SCIENCE 


Alumni Association Scholarship Announcement 


The Philadelphia College of Pharmacy and Science announces 
that its Alumni Association will containue to sponsor the annual 
award of seven Freshman Scholarships, known as Alumni Scholar- 
ships, which will defray the college fees for the freshman year, in 
the courses leading to the baccalaureate degrees in pharmacy, chem- 
istry, biology and in bacteriology. 


Basis of Award 


These Alumni Scholarships will be awarded to high school grad- 
uates in accordance with the results of competitive examinations, 
based mainly upon high school studies. The examinations will be 
held at the College, and only those in the upper quarter of the classes 
will be eligible. 


These scholarships are awarded to the three applicants having 
the highest averages in the February examinations, and the four 
applicants having the highest averages in the June examinations, re- 
gardless of the geographic location of the successful candidates’ high 
schools. 


The College is co-educational and both sexes are invited to take 
the examinations. ° 


Examination Dates 


Two examinations will be held at the College each year, one in 
February for the graduates of that month and the other in June for 
the June graduates. The February examination will be held Satur- 
day, February 15, 1936, in the College Auditorium, and will be con- 
ducted as follows: 


9.30 A. M.—1. Mathematics—to include high school algebra 
and arithmetic. 


2. Aptitude Test—to determine the applicant’s 
general knowledge and intelligence. 


= 
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1.30 P. M.—3. Science—the applicant will be examined either 
in high school physics, chemistry, or in 
biology, at his option. 


4. English—to comprise composition and grammar 
as presented in the high school curriculum. 
At least one-half of the examination will 
be devoted to composition. 


Application for Examination 


Formal application blanks for the examinations for Alumni 
Scholarships may be obtained at the high school or from the Registrar 
of the College. These forms are to be filled out by the applicant and 
the high school principal and returned to the College Registrar at 
least two days before the examination. 


WitMe_er Krusen, M. D., D. Sc., LL. D. 
President, Philadelphia College of 
Pharmacy and Science. 


Oxidation of Cod Liver Oil and a Rapid Method for Determin- 
ing the Antioxygen Action of Various Compounds. M. Mattier, 
Arch. sci. phys. nat. 16, 139-43 (1934) through C. A. 29, 2766 
(1935). Oxygen was passed through cod liver oil at a temperature 
of 75 degrees and the oxidation followed by determining the acidity 
of the oil. A curve was obtained which was practically horizontal 
for the first three hours followed by a sharp rise. The horizontal 
portion is explained as the period of induction during which time 
saturation of the double bonds takes place. 

The addition of antioxygens may cause two effects: first, a pro- 
longation of the induction period ; and second, a decrease in the slope 
of the curve. 

Guaiacol and maleic acid were found to possess considerable 
antioxygen activity, the latter in particular. 
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SCIENTIFIC AND TECHNICAL ABSTRACTS 


Compiled by Linwood F. Tice, M. Sc. 


Microscopic Methods for the Detection of Karaya Gum, Gum 
Tragacanth, and Agar-Agar. J. D. Wildman, J. A. O. A. C. 18, 637 
(1935). Two insoluble gums, karaya and tragacanth, have at times 
been detected in catsups. A brief description of the appearance of 
the two gums under the microscope is given below. 


Karaya—One drop of the catsup is mixed on a microscopic slide 
with one or two drops of water depending upon the consistency of 
the product. A mount is then made and examined with a magnifica- 
tion of approximately 100 diameters. The insoluble portions of the 
gum appear as billowy masses of various shapes and sizes. The gum 
in water appears almost colorless but in catsup the protoplasmic 
particles adhere to the surface of the masses, thus facilitating their 
detection. By applying pressure to the cover slip it is seen that they 
are remarkably resilient and when the slip is moved along the slide 
the masses roll over and over. A color test may be applied which 
consists in adding one or two drops of chlor-zinc iodide reagent. 
The cellulose of the cell is stained blue, while the gum masses stain 
somewhat greenish. 


Tragacanth—This gum resembles karaya in all of the above 
points except that the masses tend to be more uniform in shape and 
size. In addition a small percentage of the masses show the striations 
characteristic of tragacanth. These are sometimes very difficult to 
find but it is necessary for proper identification of the gum. 


Detection of Agar-Agar—The color reaction of agar and iodine, 
as given in the U. S. P. for the detection of agar can be used to dis- 
tinguish it from the gums usually used in foods. The other common 
gums, such as quince seed, tragacanth, karaya, Irish moss and 
acacia, do not give the red color given by agar with iodine. Use is 
also made of the solubility of agar in boiling water and its ability to 
form a gel in the cold when present to the extent of 0.5-1.5 per cent. 

Before detection methods for agar may be applied to a foodstuff 
an aqueous extract of the gum must be prepared. Methods for ac- 
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complishing such extraction are given in detail for mayonnaise and 
salad dressings, and canned chicken. 

When gelatin is present the reaction between agar and iodine is 
considerably masked. The gelatin is removed by freezing the solu- 
tion and then melting in a water bath held at 60 degrees C. When 
melted the mixture is centrifuged, the residue washed with water at 
60 degrees and recentrifuged. The residue is then dissolved in 10-25 
cc..of boiling water and filtered. This filtrate should now contain any 
agar present. If a yellow color is still given with iodine all the gelatin 
has not been removed and the procedure should be repeated. By 
this means, agar to the amount of 0.1 per cent. has been detected 
when mixed with a’5 per cent. gelatin solution. 


An Incompatibility of Aqueous Mixtures of Zinc Oxide, Bis- 
muth Subnitrate and Glycerin. P. Casparis, P. Kampf and H. Mitrea, 
Pharm. Acta Helv. 10, 143 (1935). The following mixture was 
found to develop a black color when kept in the light: , 


Bismuth Subnitrate 
Zinc Oxide 
Talcum 

Glycerin 

Distilled Water 


The purity of all the ingredients was carefully checked in order 
to prove that the darkening was not due to any contaminating sub- 
stance. 

Light was found to be necessary for the change inasmuch as 
samples kept in the dark did not develop any black color. 

By preparing a series of mixtures in which the components 
were varied it was shown that glycerin, zinc oxide and bismuth sub- 
nitrate must all be present to produce the reaction. The talc had no 
apparent effect. 

The following two-step reaction was proposed based on certain 
reactions already known to occur. In the first place, glycerin is in 
the presence of light, air and zinc oxide oxidized to the corresponding 
aldehyde or dioxyacetone, the zinc oxide acting as a catalyst for this 
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reaction. In the second step, the bismuth salt is reduced by this 
aldehyde or dioxyacetone to the black metallic form. 

A series of experiments were performed conclusively proving 
the mechanism of these reactions. 

One very surprising result was obtained in that a filtrate from 
a zinc oxide glycerin mixture that had been exposed to light was 
found to’ fail to produce any darkening on the bismuth subnitrate 
when it was subsequently added. Neither did a mixture containing 
glycerinaldehyde and bismuth subnitrate. 

This was shown to be due to the hydrolysis of the bismuth salt 
in water to such a degree that sufficient free nitric acid was formed 
to prevent the formation of free metallic bismuth. In the presence 
of the zinc oxide the pH of the mixture was raised from 5.1 to 6.4, 
thus allowing the separation of metallic bismuth with its production 
of a black mixture. Bismuth subcarbonate which upon hydrolysis 
develops a slightly alkaline reaction was found to be reduced with 
a development of black metallic bismuth without the addition of 
zinc oxide. 

Glycol and mannitol were found to produce a similar reaction 
when they were used to replace glycerin in the mixture. 

White precipitate (HgNH»2Cl) was found to be darkened in a 
similar manner when used in place of the bismuth subnitrate. 


A New Microchemical Reaction for Cantharidin. G. Deniges, 
Bull. Trav. Soc. Pharmac., Bordeaux 73, 7, (1935) through Pharm. 
Zent. 76, 707 (1935). A fraction of a milligram of the sample with 
a drop of concentrated ammonia water is allowed to carefully dry 
on a glass slide. The slide is then examined under the microscope 
whereupon the characteristic crystals of ammonium cantharidate may 
be seen. These are described as long pyramids with quadrangular 
bases which are of about the same length and breadth. In some cases 


also hexagonally appearing leaflets, and crystals with a needle-like 
projection are seen. 


Microchemical Colorimetric Determination of Sodium. A. Elias, 
Anales Asoc. Quim. Argentina 23, 1-3 (1935) through The Analyst 
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60, 783 (1935). The method consists in the precipitation of sodium 
as the triple acetate of uranium, sodium and magnesium ; the uranium 
in the precipitate is then determined colorimetrically. 

To prepare the reagent two solutions are made: (1) 50 gm. of 
uranium acetate are dissolved in 30 ml. of glacial acetic acid and the 
volume is made up to 250 ml. with water; (2) 165 gm. of magnesium 
acetate are dissolved in 30 ml. of glacial acetic acid, and the volume 
is made up to 250 ml. (presumably with water). The two solutions 
are mixed, and the mixture is left for a few days and then filtered. 
An approximately 2 per cent. sodium salicylate solution is also re- 
quired. The color is finally matched against that obtained with 0.1 
N sodium hydroxide solution. 

Of the solution to be tested—which should contain 0.001 to 
0.002 gm. of Na,O per ml.—1 mil. is treated in a small beaker with 
5 ml. of the reagent. In another beaker I ml. of 0.1 N sodium 
hydroxide solution is acidified slightly with glaciai acetic acid and 
treated with 5 ml. of the reagent. Precipitation is induced by rubbing 
the walls of the beakers rapidly with a glass rod, and the beakers are 
left for 24 hours in an ice chest. Each solution is then treated with 
its own volume of alcohol and, after 20 minutes, is filtered by de- 
cantation. The precipitates are washed three or four times with 
alcohol, the last runnings of which should, after dilution with water, 
give no reaction with the sodium salicylate solution. The preciptates 
in the beakers and on the filters are freed from alcohol by means of 
a current of air and are then dissolved in water to a volume of 50 ml. 
Five ml. of each are treated with 5 ml. of 2 per cent. sodium salicylate 
solution and the color intensities are matched by suitable dilution. 

This procedure allows of the rapid determination of sodium in 
10 ml. of water, which may need concentration to 1 ml. if the mineral- 
content is low. Potassium is not precipitated by the reagent if its 
concentration, as chloride, is below 20 per cent.; precipitation of 
lithium begins when 11 per cent., as chloride, is present. Free 
mineral acids should be absent, and any phosphate or arsenate should 
be removed beforehand. 


The Determination of Elemental Sulfur in Powders and Oint- 
ments. R. Seifert, Pharm. Ztg. 80, 632 (1935). In the analysis of 
dry powders it is frequently necessary to determine sulfur which 
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has been added as a laxative. The simple extraction with carbon 
disulfide is not accurate enough since at the same time all other plant 
substances soluble in carbon disulfide are likewise extracted and 
weighed. Consequently, the following procedure was developed: 
A weighed amount of the powder containing from 50-100 mg. of 
sulfur is placed in an extraction thimble and extracted with carbon 
dtsulfide by fastening the thimble in the neck of the flask in such a 
manner as to allow the refluxed solvent to drop in the thimble. After 
fifteen minutes’ heating the extraction should be complete. The flask 
containing the solution of sulfur is then immersed in boiling water 
and the escaping vapor removed by means of a water pump. The 
residue is heated for ten minutes with exactly 10 cc. of a 15 per cent. 
potassium hydroxide solution and 1 cc. of alcohol using a short air 
condenser. The flask is next cooled in water and 3 cc. of perhydrol 
added. The oxidation to sulfate is completed: by careful use of heat 
and the major part of the perhydrol is decomposed. After cooling 
the excess alkali is titrated with n/1 hydrochloric acid using thymol 
blue as the indicator. By means of a blank determination the amount 
’ of n/1 hydrochloric acid required for neutralization of 10 cc. of the 
15 per cent. potassium hydroxide is determined. Each cubic centi- 
meter of n/I acid consumed is equivalent to 16 mg. of sulfur. 

Sulfur in an ointment may be determined in a similar manner. 
An amount of the ointment equivalent to about 0.1 gm. of sulfur is 
weighed out and then digested in the alkali and alcohol. After the 
sulfur is dissolved the mixture is cooled and the petrolatum layer 
removed and washed twice with small amounts of water. The com- 
bined aqueous solution is then proceeded with as in the case of dry 
powders as outlined above. 


BOOK REVIEW 


Microscopic MetHops IN MicrocHEMIstTrY. Drs. L. and A. Kofler, 
with contributions from Dr. A. Mayrhofer. 134 pages, 21 
illustrations, 12 plates. Bound Reichsmark 10.80. 


_ The methods and apparatus developed for the determination of 
micromelting points and for the use of microsublimation and 
crystal optics are discussed. 

The comprehensive survey will benefit the one already working 
in the microchemical field as weil as the chemist or analyst who should 
realize the extraordinary advantage of the microscopic chemical and 
optical methods. 

The authors, experimentally active in the very subjects treated, 
have contributed to our knowledge of apparatus and methods through 
various original contributions and particularly through the develop- 
ment of new and obviously useful apparatus. 

Many references to the valuable publications of other workers ~ 
make this manual of microscopic methods especially welcome as a 
guide and reference work. 

The reviewer has relied in his own varied work of evaluating 
raw materials, foods and medicines, of research and teaching, in the 
field of pharmacognosy, biology and biochemistry, upon the micro- 
scopic-chemical methods as micromelting point, microsublimation and 
micropolarization with apparatus largely developed by himself. From 
his own experience then he can highly recommend the increased ap- 
plication of such methods, so masterly explained and illustrated by 
the authors. Of real supplementary value is the brief chapter on 
immersion fluids for the determination of the refractive index con- 
tributed by Dr. Mayrhofer. 
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